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@ Recording medium and reproducing apparatus thereof. 

@ In a PVD table of a management region on the 
disc, a disc identifier 1 that represents the type 
of the data recording fomnat of the disc, a 
number-of-disc-sides identifier 2 that repre- 
sents whether the disc is a single-sided disc or a 
double-sided disc, and a disc side identifier 3 
that represents whether the reproducing disc is 
side A or side B of a double-sided disc. A disc 
identifier 4 that represents the type of the data 
recording fonmat of the file is recorded in a file 
(n) table including management information of 
the file. The reproducing apparatus reads the 
disc identifiers 1 and 4 from the PVD table and 
the file (n) table and detenmines whether or not 
the disc and the file are reproducible. In addi- 
tion, the reprodudng apparatus reads the num- 
ber-of-disc-sides identifier 2 from the PVD table 
and detenmines whether or not the disc is a 
double-sided disc or a single-sided disc. When 
the disc is a double-sided disc, the reproducing 
apparatus determines whether the reproducing 
side is side A or side B. 
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PHYSICAL SECTOR SIZE : t024 BYTES 
LOGICAL SECTOR SIZE : 2(M« BYTES 
LOGICAL BLOCK SIZE : 1024 BYTES 
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The present invention relates to a recording me- 
dium such as an optica! disc and a reproducing appa- 
ratus thereof. 

Generally, management, Information is recorded 
on an optical disc. The management information man- 
ages data (files) recorded on the optical disc. As a 
representative example,, management information 
defined as ISO-9660-standard is known. The man- 
agement information IncJudes at least ID Information 
and the size of each disc, the number and reproduc- 
ing order of discs that correlate, and the ID informa- 
tion, the record position, and the size of each fife re- . 
corded on the disc as structural elements. 

However, in recent' years, discs that have'the^ 
management information corresponding to the IS6- 
9660 standard are categorized, as various types such 
as specif ic discs, single-sided.discsi and double-sid- 
ed discs. However.Jhe conventional, management in-^ 
formation does not include Information that distin-' 
guishes such disc types. , ' " *' 

The management Information is especially im- 
portant for. system operation. In other words, if the^ 
management. information is damaged, the ^entire in- 
formation qn the disc will be lost.. To prevent such a* 
trouble, the same management information is record- 
ed in another region as a spare. To further Improve' 
the safety of the management information, as shown 
in Fig. 40,. the spare managenient infomiation is mul- 
tiplexedly recorded, at multiple regions on the disic.. 
However, in this case, the spare management infor- 
mation is multiplexedly, recorded. at a different record 
position. Thus, each information should have a differ- 
ent value that represents the position thereof. Thus, 
as the number of regions of the spare management in- 
formation is increased, the work load of the disc pro- 
vider increases. , ,■ . * 

Moreover, in recent years, as the storage capaci- 
ty of optical discs increases, djscs that record a piur; 
ality of stories with slightly different contents and that 
reproduce any story selected by the user are known. 
However, in thi^ f^se, since the sarne data for each 
story is multiplexedly/^corded. the efficiency of the 
disc. storage .capacity is reniarkably low. 

Furthermore, in recent years, as. a technique for 
selectively reproducing a variety of data recorded oh 
the disc, menus are used. When nrienus are com- 
posed, for example, as shown in Fig. 41, a nienu list 
and^memory image information are recorded at pve- 
determined regions of the disc. In the menu list, the 
record position of menu image information corre- 
sponding to each menu number and the file record 
position corresponding to each menu selection niim- 
berare recorded. When any menu number is selected 
(at step 1). a corresponding menu image information 
is read (at step. 3) based on an address on the menu 
list (at step 2). Thus, the menu screen is displayed. 
When any file number is selected from the menu 
screen (at step 4). the record posjtioh of the desired 



file is determined corresponding to the menu list (at 
step 5) and thereby the desired file is reproduced (at 
step 6). . 

However, in the method using the menu list, as 
5 the number of selection items increases, the size of 
the menu list increases and thereby the ratio of the 
data amount of the menu to the entire record data 
amount increases, thereby lowering the efficiency of 
the disc storage capacity. 
10 A first object of the present invention is to provide 

a recording medium and a'-reproducing apparatus 
thereof that can determine the types of a recording 
medium and individual files corresponding to a data 
record format. 

15 Asecond object of th^ present inventiori is to pro- 

vide a recording medium and a i*eproducing iappara- 
tus thereof that deterhiirie the number of recording ' 
sides and'a recording surface thereof. 

A third cibject of the present inveritfon is to provide 

20 a recording medium that does' not need to change val- 
ues that represent positiohs of regions of spare man- 
agement information multiplexedly recorded. 

A fourth object of the present invention is to pro- ' 
vide a recording medium and a recording medium re- 

25 producing apparatus that does not need to multiplex- 
edly record the same data. 

A fifth object of the present invention is to provide 
a recording medium and a reproducing apparatus 
thereof that do not increase the ratio of menu data 

30 amount to the entire data amount even if the number 
of menu selection items increases. 

To accomplish such objects, a first aspect of the 
present Invention is a recording medium, comprising 
a data region in which data is recorded as'a file cor- 

35 respbhding to a predetermined data recording format, 
arid a management region including medium Identify- 
ing information that represents the type of the data re^ 
cording format and file identifying information that 
represents the type of the data recording fonmat of the 

40 file. - 

A second aspect of the present invention is a re- 
producing apparatus, comprising a first determining 
rneans for reading medium identifying information re- 
corded in the management region and determining a 

45 type based on a data recording format of the record- 
ing medium corresponding to the medium identifying 
infonmation, and a second determining means for 
reading the file identifying information of each file re- 
corded in the management region and determining a 

50 type based on the data recording format of each file 
recorded on the recording medium corresponding to 
the file identifying information. * f 

Thus, according to the present invention, the type 
of the recording format for a recording medium and 

55 files can be determined: Consequently, a recording 
medium and files dedicated for a specific system can 
be accoriiplished. 

A third aspect of the present invention is a record- 
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ing medium having two opposite sides, either or both 
of which are selective as recording sides, comprising 
a data region in which data is recorded, and a man- 
agement region including number-pf-r^cording-sides 
identif ying information that represents the number of 
recording sides of the recording medium and record- 
ing side identifying information that represents the re- 
cording side. 

Afourth aspect of the present invention.is a repro- 
ducing apparatus,, comprising a nunriber-of-recprd- 
ing-sides determining means for reading the number- 
of-recording-sides identifying inforrnatibn recorded in 
the management region and determining the number 
of recording sides of the recording mediym, and a re^ 
cprding-side determining means for reading the re- 
cording-side identifying infornijatioh recorded in the 
management region and deterniining Jthe recordjri^^^ 
side of the recording medium to be reproduced. 

Thus, according to the present invjentipn, differ- 
ent types of recording mediums that are for example 
single-sided type and double-sided type can be han- 
dled, , , 

Afifth aspect of the present invention is a record- 
ing medium, comprising a data r;egion in which data 
is recorded, a management region in which manage- 
ment information Is recorded, the management infor- 
mation being adapted for managing data recorded in 
the data region, and a plurality of sp^^re mahagern^nt 
regions in which management information with the 
same content as the management region is recorded; 
values representing the positions in thet spare man- 
agement regions being represented with reiatiye dis- 
tance f rorn the top addresses thereof. . 

Thus, it is not necessary to change the value that 
represents the position of each management inifonrna- 
tion. ; ; 

i A sixth aspect of the present inyention is a record- 
ing mediurn on which data is recorded as a.file, thf 
file comprising a first region in which a data unit group 
that is a group of a plurality of types of data that aire 
synchronously reproduced, a second region in which 
at least one cell information tat?le that is a program 
cell composed by selectively linking at least one data 
unit recorded in the first region, and a third region In 
which at least one chain infomnation that is a program 
chain composed by selectively linking at least one cell 
information table recorded in the second region. 

A seventh aspect of the present invention is a re^ 
producing apparatus comprising a first searching 
means for searching any chain information table re- 
corded in the third region, a second searching means 
for searching at least one cell information table that 
composes the program chain from the second region 
corresponding to the searched chain information ta- 
ble, and a third searching means for searching at least 
one data unit that composes the program cell from the 
first region corresponding to the cell information table 
searched by the second searching means. 



Thus; according to the present invention, the 
same program cell can be shared with a plurality of 
program chains. Consequently, the same data can be 
prevented f rom.being redundantly recorded. As a re- 

5 suit, the efficiency of the recording capacity of the re- 
cording medium can be maximally improved. 

An eighth aspect of the present invention is a re- 
cording medium, wherein the file includes at least one 
cell Information table that composes a menu screen 

10 on which any data item to be displayed is selected, 
and wherein the cell information table that composes 
the menu screen includes identifying information that 
represents that the cell information table composes 
the, menu screen. 

15 . ! ! A ninth aspect of the present invention is a repro- 
duijing apparatus, comprising means for determining 
a cell iriforrnation table that composes a menu screen 
cqh^-esponding to the identifying information and 
means for reproducing the menu screen conrespond- 

20 ing to the cell information table. 

' '[ thus, adeording to the present Invention, it Is not 
necessary to record a rrienu list arid so forth in other 
than a file.'&onsequently, even if the numberof se- 
lection items increases, the ratio of the menu data 

25 ampuht to thei ep^j''® record data amount does not in- 
crease.' ' \ y " [ " ' ' . \ 

A tenth aspect of the present invention is a re- 
cording medium, wherein the chain information table 
that CQmppses thfe program chain with the cell infor- 

30 mation table that composes the menu screen in- 
cludes bipck mode information that defines a cell in- 
fprmatipri grouif) that composes the menu screens 
that coird^te as one block. 

An eleventh aspect of the pi-e^e hi invention is a 

35 recording apparatus, comprising a meians for recog- 
nizing correlation among a plurality of menu screens 
incjuded iri the chain information table corresponding 
to the blpcVmode irifontiiitio in the chain information 
table* searched by the f irst searchihg means, and a 

40 rneans for reprddudng a second menu screen after a 
first menu screen is selected, when the recognizing 
means has determined that there is correlation be- 
tween, the f irst'menu screen that is being reproduced 
and the sigcdridTnenu screen. 

45 A twelf th aspect of the present invention is a re- 

cording medium, wherein the cell infonmation table 
that cpmpdses the menii screen further Includes lan- 
guage-type information that represents a language 
type of characters displayed on the menu screen. 

50 A thirteenth aspect of the present invention is a 

reproducing apparatus, comprising a means for de- 
termining whether or not a language type of the menu 
screen composed of the cell information table on the 
menu screen matches a language type selected by 

55 the language type selecting means corresponding to 
the language type'iriformation in the cell information 
table when the determining means has determined 
the cell information table that composes the menu 
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screen, and a means for reproducing at least one data , 
unit searched by the third searching means as the ' 
menu screen. 

Thus, according to the present invention, only a. 
menu screen with a language type selected by the 5 
user can be reproduced from a plurality of celt infor- 
mation tables so.as to compose a menu screen with 
same content but different languages. 

These and other objects, features and advantag- 
es of the present invention v/lW become more appa- io 
rent in light of the following detailed description of a 
best mode embodiment thereof, as illustrated in the 
accompanying drawings. 

Fig. 1 Is a schematic diagram showing a data 
structure of an optical disc according to ah ern- ' 15 
t)Odiment of the present.invention; ... ; ' , 
Fig. 2 is an example of .PVD table;. * , ^[ ^ . * ' 
Fig. 3 is an example of N/TD table; . /. ' * '* 
Fig. 4 Is an example of L type PT table; , ' 
Fig. 5 is anjexaniple of M type PT t^bIe; 20 
Fig. 6-is an example of bR{bO) table; 
Fig. 7 Is an example of DR(01). table; 
Fig. 8 is an, example of file (n) table; 
Fig. 9 is a block diagram showing a construction , 
of an optical disc reproducing apparatus that re- 25 
produces data from the disc shown in Fig. 1; 
Fig. 10 is a block diagram showing a constructiop 
. of a function. thgt.determines the. types of a disc , 
and a file corresponding to. a data recording for- 
mat;, ■ * 30 
Fig. 11 is a block diagranri showing a construction 
of a function that determines the number' of re- 
cord in g sid es and a reprod uci.ng side of a diisc; 
Fig. 12 is a schematic diagrarn showing a file ac- 
cess process of ^a data structure; , . " 35 
, Fig . 1 3 is a f I ow chart pwi ng a f i I e access proc- 
... ess; ... . . ^„ . " ' . " ,^ * ^ / ■ ! - 
Fig. 14 is a>schematjc.djagrarn showing disc man- 
agement information mujtiplexediy ,w^^ to a 
read-in region; . I i „ - 
Fig. 15 ijs a schematic. diagrarn show 
structure of,a file;, , 7 

,Fig. 16 is an example of a file rnahagement table; 
. Fig. 17 is an example of a chain information table; 
Fig..1 8 is an example ofa chain information table; 45 
Fig. .1 9 Is an example of a celt information table; 
. Fig. 20 is an example of a DAT; . 
Fig. 21 is a flow chart showing a prqgi-am chain 
selecting process; 

Fig. 22 is a schematic diagram showing an exam- so 
pie of file relocation; 

Fig. 23 is.an example of tables showing branch in- 

fdrrnation of three prbgrVm chains; 

Fig. 24 is an example of tables showing chain 

control information of three program chains; 55 

Fig. 25 is a schematic diagram showing a reprc^ 

ducing process of three chain programs; 

Fig. 26 is a table showing control information of 



a program chain; 

Fig. 27 is a'flow chart showing a successive re- 
producing process of program celts; ' 
Fig. 28 is a schematic diagram showing a real ex- 
ample of a successive reproducing process of 
program cells; 

Fig. 29 is a table showing an example of control 
information of program chains including multiple 
angles; ^ * ' 

Fig. 30 is a flow chart showing a reproduction 
control process of multiple angles; 
Fig. 31 is a schennatic diagram showing a real ex- 
aniple of a reproducing process of multiple an- 
gle's; . * y ' 
Fig. 32 is a scheniktic diagram showing a con- 
struction of chain control information in a chain 

' infbrmaition table that composes a menu screen; 
Fig. 33 is a table and a schematic diagram show- ' 
Ing a' strtjcture' of a cell information table that 

' composes a menu screen; 
Fig. 34 Is a schematicdiagram showing a struc- 
ture of a file selecting menu; 
Fig. 35 Is a schematic diagram showing a struc- 
ture of a sequence (program chain) selecting 
menu; 

Fig. 36 is a schematic diagram showing a struc- 
ture of another menu; 

Fig. 37 is a block diagram showing a structure of 
a function for displaying a menu; 
Fig. 38 is a schematic diagram showing a file se- 
lecting process; 

Fig, 39 is a table showing a cell information table 

group that composes a plurality of menu screens 
' with different lainguages; 

Fig.' 40 is a schematic diagram showing multi- 

plexedly recorded spare management informa- 
' tion of a related art reference; and 
' Fig. 41 is k scfiematic diagram showing a menu 

composing process of a related art reference. 

isJext; with referenciB to the accompanying draw- 
ings, an embodiment of the present invention will be 
described. ^ * 

Fig. 1 a schematic diagram showing a data struc- 
ture of an optical disc according to an emlxjdiment of 
the present invention. ' ■ 

The data structure of the disc is based on ISO- 
9660 standard^ The record space of the disc is divided 
into a reatl-in region, a management region, a data re- 
gion, and a read-out region. The management region 
includes a system area', a PVD (Primary Volume De- 
scriptor) table, a VTD (Volume Terminate Descriptor) 
table, a PT (Path Table), and a DR (Directory Record). 
The data region is composed of a plurality of files; 

As shown in Fig. 2, in the PVD table of the man- 
agement region, information of the disc (volume) such 
as the size of the volume, the attribute of the volume, 
the position of the route DR. and the position of the 
PT is written. The content of the VTD table is defined 
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as shown in Fig. 3 Jn the PT (L type Pt.or M type PT). 
as shown in Figs. 4 and 5, hierarchical structures be- 
tween DRs are written. The DR is a table group that 
are composed- of a route DR (00) table, a route DR 
(01) table, and a file (n) table. In the route DR (00) ta- 
ble and the route DR (01) table, as shown in Figs. 6 
and 7, the positions thereof are written. The file (n) ta- 
ble is provided for each file in the data region.. As 
shown in Fig. 8, in the file (n) table, the position of the 
file and so forth are written. . 

As shown in Fig. 2. the PVD table is provided with 
an application system region;. In the applicalibri. sys- 
tem region, a disc identifier 1, a number-of-disc-sides 
identifier 2, a disc side identifier 3, and so forth ^re 
recorded^ The disc identifier 1 represents.the type of 
the data recording format.of the, disc. The nunriber-of- 
disc-sides identifier 2 represents whether the disc is 
a double-sided disc or a singtersided disc, the disc 
side identifier 3 represents whether side A or side B 
of a double-sided disc is being reproduced. In the 
PVD table, the value of.the BP represents the byte 
position from the top of the table. 

As shown in Fig. 8, the file (n), table correspond- 
ing to each file is provided with an application system 
region. In the application system region, information 
(disc identifier) 4 and so forth are recorded, the disc 
identifier 4 represents the type of the data recording 
format of the file. 

Fig. 9 is a schematic diagram showing a con- 
struction of an optical disc reproducing apparatus 
that reproduces data from a disc that has the above- 
described data structure. In Fig. 9. reference nvrneral 
11 is an optical disc drive portion that drives the opt- 
ical disc and.reads data from the optical disc through 
an optica! pickup. Reference numeral 12 is an MPU 
(Micro Processor IJ nit) that controls the entire system 
of the apparatus. Reference numeral 1 3 is a key input 
portion that supplies a user command to the MPU 12. 
Reference numeral 14 is an RAM ppr.lion that is t;sed 
as a working region for a ROM and the MPU 12. In the 
ROM. a control program for the MPU 12 is stored! 
Reference numeral 1 5 is a system processor portion 
that demodulates and error-corrects, the data that is 
output from the optical drive portion .11 and divides 
the error-corrected data into three types of data that 
are video (main image), audio, and .sub video. . Refer- 
ence numeral 16 is. a RAM portion that processes 
data. Reference numerals 17. 18. and 19 are a video 
decoder portion, an audio decoder portion, and a sub 
video decoder portion that decode the video data, the 
audio data, and the sub video data that are output 
from the system processor portion 15. respectively. 
Reference.numeral 20 is a D/ A & reproducing process 
portion that converts each decoded data into an ana- 
log signal, multiplexes the video data and the sub vid- 
eo data, and outputs the multiplexed data to an image 
and sound output portion 21. 

Next, with reference to Figs. 10 to 13, the opera- 



tion of the optical disc reproducing apparatus will be 
described. Fig: 10 is a block diagram showing a con- ' 
struction of a function that determines the types of a 
disc and a file corresponding to the data recording 

5 format of the disc^ Fig. 11 is a schematic diagi-am 
showing a cohstruction of a function that determines 
the number of recording sides of the disc and the re- 
producing side. Fig. 12 is a schematic diagram show- 
ing a file access process of the data structure shown 

10 in Fig. 1. Fig. 13 is a flow chart showing a file access 
process. 

After the disc reproducing apparatus is activated 
or the disc is replaced, the reproducing apparatus 
reads the PVD table (at step 1 ). Thereafter, the repre- 
ss ducirig apparatus determines whether or not the disc 
is based on the ISO-9660 standard corresponding to 
the standard identifier in the PVD table (at step 2). 
When the djsc is based on the ISO-9660 standard, a 
disc recording format determining portion 31 of the re- 

20 producing apparatus checks the clisc identifier 1 re- 
corded in the application system region of the PVD ta- 
ble and determines whether or not the reproducing 
apparatus can reproduce data from the disc (applica- 
ble disc) (at step 3)! 

25 vyhen ' the mourited disc is an applicable disc, a 

number-of-disc-feccTrdirig-sides determining portion 
41 of the reproducing apparatus determines the num- 
ber-bf-disc-sides idehtifielr 2 recorded in the applica- 
tion system region (at step 4). When the mounted disc 

30 is a. double-sided disc, a disc side A/B determining 
portibii'42 of the reproducing apparatus checks the 
disc side identifier 3 recordisd In the application sys-. 
tern region and detehnhines vyhether the reproducing 
side is side A or side B (at step 5). ' 

35 ^ Thereafter, the reproducing apparatus reads the 
PT and determines th^ hierarchical structure be- 
tween the DRs. Next, the reproducing apparatus 
reads the route RD and determines the position of 
each file (n)' table (at st6p 6): Af ter ttiat, the reproduc- 

40 ing apparatus obtains a file name f rdrn the first file (n) 
table (at step 7) and determines whether or hot the file 
name matches a predetermined file naine (at steja 8). 
When these file names do' not match, the reproducing 
apparatus obtairis the next file name (at step 9) and 

45 repeats the same operation. When theise files rnatchp 
a file record format determining' portion 32 shown in 
Fig. 10 of the reproducing apparatus checks the infor- 
mation (disc identifier) 4 in the application system re- 
gion of the file (n) table in the matched file and deter- 
so mines whether or not the file is applicable for the re- 
producing apparatus (at step 11). Whfeln the file Is not 
applicable, the process is terminated. When the file 
is applicable, the reproducing apparatus checks the 
record position of the file corresponding to the file (n) 

55 table and accesses the file (at step 1 2). 

Next, the multiplex recording method of the man- 
.agement information will be described. 

On the disc, the same management information 

5 
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as the information recorded, in the management, re- 
gion is multiplexediy recorded at a plurality of posi- 
tions other than the positions of the managemeht're- 
gion and the data region. 

Fig. 14 shows the spare management information 
that is multiplexed written at a plurality of positions in 
the read-in region. As shown in Fig. 1 4, the values that 
represent the positions of indiyidual spare manage- 
ment information are defined by the relative distance 
(number of sectors) from the top addresses of the 
spare management regions 51 and 52. . 

The absolute addresses that represent the posi- 
tions in a management region 53 and a data regiori 54 
are defined by the relative distance (the hiirhberof 
sectors) from the top address of the management re- 
gion 53. Thus, when any position of the spare man- 
agement region 51 or 52 is accessed, by adding the 
value of a desired absolute address and an offset val- 
ue of the top address ofthespare mahagern'ent'region 
51 or 52, the value of the absolute address can, be^cal- 
culated. .For exanriple, when the top address of the 
first spare management region 51 is - io, the address 
represented by the absolute address 3 is calculated 
by the following expression.^ ^ - : 

^ . . 3 V (-20)'= -I?-" V ■ 

Likewise, when the top address of the second 
spare management region 52 is>10, the address rep- 
resented by the absolute address 3 can ibe calculated 
by the following expression. ' ^' 

3 + (- 10) = -7 ' ' ■ : 

N ext, th e data st ruct ure of the f t l e re cord ed i n t h e 
data region of the' disc will be described. Figi 15 Is a 
schematic.diagranr} showing the data^structure of the 
file. As shown in Fig. 15, the fWe includes a file rnan- 
agement.tat>le 5,^.a group of chain information tables 

6, a group of cell information tables 7, a group of DUT 
allocation ^tables, (referred to as DATs) 8', Whd a group 

of pUTs (data uriitsX9^^ , 'V I. V, V ' 

. As shown in Fig.Vl 6, the file iriariagement table 5 
includes, the number of chain Jnforrhat ion tables, the 
number of ceirinformatioritables^^ the number of DUTs 
(data units), the number of sectors, and pointers that 
represent the top of each table. 

.As shbvyH In' Figs, 17 and 18, in the chaini infor- 
mation table 6, Information that composes a program 
chain is written. A program chain is a unit that com- 
poses one story. Each program chain is composed by 
linking a plurality of programs in the order of the re- 
production. A program is composed of a group of at 
least one unit called a program cell, in other words, 
the chain Information table 6 includes informatiori that 
composes one program chain in which a plurality of 
cell Information tables 7 are selectively linked. In the 
file, a plurality of chain information tables 6 are suc- 
cessively placed in the order of chain numbers. 

As shown In Fig. 19, in the cell irifornriation table 

7, information that composes program cells is written. 
A program cell is a part that composes one program. 



Each program cell is composed by linking a plurality 
of DUTs in the order of reproduction. In other words, 
the cell information table 7 includes information that 
coniposes one program cell in which a plurality of 
5 DUTs 9 are selectively linked. In the file, a plurality of 
cell information tables 7 are successively linked Fri the 
order of cell numbers. 

As shown in Fig. 20. in the DAT 8. information that * 
represents the position of the DUT \s written as the 
10 relative distance (numbier of sectors) from the top of 
the file. In' the file, a plurality of DATs 8; are succes- 
sively placed in the order of the DUT numbers. 

The DUT 9 is composed of a plurality of types of ' 
data that are video data, audio data,' sub video data 
15 that are synchronously reproduced. The reproducing 
time of each DUT 9 is not defined. In the file, the 
dUTs 9 ai*e placed in the order of the DUT numbers. 
' Next with reference to Fig. 21, a process for se- 
lecting a program chain' will be described. 
20 The reproducing apparatus can reproduce any 

program chain selected by the userfrom a plurality of 
program chains that are present in a file. 

The reproducing apparatus obtains' a required 
file and then reads the file management table 5 from 
25 the file (at step 1). Thereafter, the reproducing appa- 
ratus obtains the number of program chains In the 
file; the number of program cells in the file, the nunv 
ber of DUTs'in the file, the number of sectors In the 
file; and the pointers thatrepresent the top of each ta- 
30 ble (at step 3). Next, the reproducing apparatus ob- 
tains the content of the first chain information table 
cdnrespondihg to the obtained pointers (at step 4) and 
resets the counter value that' represents the chain 
number to "0" (at step 5).' ^ 
35 ' Af t^r that, the reproducing apparatus determines 
whether or not the chain number represented by the 
counter matches- a chain number designated by the 
user (at step 6). \Nhen these number do hot match; 
with a pointer that is obtained by adding the length of 
40 the table written id the chain information table to the 
top pointer; the reproducing apparatus' obtains the 
content of the next chain information table (at step 7), 
Thereafter, the reproducing apparatus increments* 
the chiain number-by "1" (af step 8) and determines 
45 whether or not this chain number of the counter 
matches the chain nunnlber designated by the user, 
the reproducing apparatus repeats steps 6 to 8 until 
the chain number represented'by the counter match- 
es the chain number designated by-the user. 
50 When the chain number represented by the coun- 

ter matches the chain number designated by the user, 
the reproducing apparatus obtains the numberof pro-' 
gram cells that compose the program chain, the num- 
ber of DUTs, the number of sub video channels, the 
55 number of audio streams, iand so forth from the chain 
information table (at step9). Thereafter, the reproduc- 
ing apparatus obtains the number of branch points 
(NBP) in the chain information table and the top poin- 
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ter of the caih control information (SCINFO) from the 
obtained information (atslep 10). Afterthat. the repro- 
ducing apparatus obtains the top chain control infor- 
mation (SCINFO) from the obtained top pointer (at 
step.11) and starts the reproduction control of the pro- 5 
gram chain corresponding to the . chain control infer- 
mation (SCINFO) (at step 12). . 

The top positions of the file management table 5, 
the chain information table 6, the, cell information ta- . 
ble 6. the cell information table 7, the DAT 8. and the io 
DUT 9 in the file shown In Fig. 15 are defined by the 
relative distance (the number of sectors) from the top 
of the file. In the following description, the.numberof 
sectors of the file management table 5,is represented 
by a. The number of sectors pf all chain information , is 
tables 6 is. represented by b. The number of sectors , 
of all cell information tables is/^prese cited by c. The 
number of sectors of Wll pATs is represented Ipy d. 
Thus, the top. position of the file management table is 
represented by O.. The position of the top chain infer- 20 
mation table is represented by a. The position of the 
top cell Information table Is. represented by a+b. The 
position of the top DAT is represented by a+b+c. The 
position of the top DUT is represented bya+b+c+d. . 

Since the position in the file is represented by the 25 
relative distance,(the numberof sectors) from the top 
of the file, as shown in Fig. 22, when the file is relo- 
cated to another position of the data region, It is not. 
necessary to change the, value that, represents tjie, 
position. , < ^ 30 

In the file structure of this optical disc^ a plurality 
of program chains can shai;e the same program.cells.. 

As shown in Fig. 18, in the chain information ta- 
ble, the number of branch points (NBP) that repre- 
sents the number of program cells, shared with an7 35 
other program chain and branch information (BINFO) 
that is the program cell number are written. Figs, 23 
and 24 show exanriples of the branch information 
(BINFO) and .chain control infornnation (SCINFp), in 
the case that program chains A. B,-and C share pro- 40 
gram cells. In the chain control information (SCINFO). 
program cell numbers are written in the order of repror 
duction thereof. The reproducing apparatus succes- 
sively selects and. reproduces program cells corre- 
sponding to the chain control information (SCINI7O). 45 
Thus, the program chains A. B. and C are reproduced 
corresponding to the process shown in Fig. 25. In Fig. 
25. (0) to (8) represent program cell numbers and re- 
producing regions thereof. 

Next, the operation in the case that a program so 
chain is switched, while one of program chains A, B, 
and C is being reproduced will be described. 

1) When, the program chain A is switched to the 
, program chain B while the program cell 1 of the 

: program chain A is being reproduced, the pro- ss 
gram chain B is reproduced from the first pro- 
, gram cell 5.. , . 

2) When the program chain A is switched to the 



program chain 0 while the program cell 1 of the 
program chain A is being reproduced, the pro- 
gram chain C is reproduced from the first pro- 
gram cell 7. 

3) When the prog rani chain A is switched to the 
program chain B after the prdgrarh cell 1 of the 
program chain A has been reproduced, the pro- 
gram chain B is reproduced froni the next pro- 
gram cell 2. This is because the prograrh chain B 
has the projgram cell 1 that is shared with the pro- 
gram chain A. To prevent the same program cell 
from being redundantly reproduced, the prdgrani 
chain B is reproduced from the next program cell 

, 4) vyheri the prbgrarii chain A is switched to the 
. prpgrjam chain C after the program cell 1 of the 

7 F*rpgram has been reproduced, the pro- 

granri chain C is repi-oduced f rom the first pro^ 

\ gram ce|l 7._ ' , \ - , 
,5) When the program chain A is switchied to the 
'program chain Bt lafter the program cell 2 of the 
program cftairi A has been reproduced, the pro- 
gram chain B is reproduced from the program cell 
6. The reason, is the same as 3) above. 

6) When the program chain A is switched to the 
program chain ,C after the program cell 2 of'the 

! program chain. C has been reproduced, the pro- 
gram chain C is reproduce^d from the first pro- 
gram cell 7. „ 

7) When the progranri chain A is switched to the 
program chain B after the program cell 3 of the 
program chain A has been reproduced, the\gro- 
gran\ chain B is reproduced frorri the program cell; 

, 8) When the program chain A is switched to the' 
program chain C. after th^ program cell 3 of the 
program chkih A has been' reproduced, the pro- 
gram chain C is reproduced.f rom the program cell 
. 8. This is because the program chain C has the 
, - program cell 3' that is shared with the. program 
' ^. chain A. To prevent this sanrieproig ram cell from 
being redundantly reproduced, the program 
chain C is reproduced from the program cell 8.' 
When a first program chain is switched to a sec- 
ond program chain that shares program cells with the 
first program'chain, after the shai-ed prograrn cells 
have been reproduced, the next prdgrann chain is re- 
produced. 

Next, a processjor controlling the reproduction of 
a program chain will be described. . 

As shown. in Fig. 1 8, in the chain infonmation ta- 
ble, the chain control infonmation (SCINFO) is suc- 
cessively recorded in the order of the reproduction of 
the program cells. Thus, by reading the chain control 
information, the program cells can be successively re- 
produced (namely, the program chain can be repro- 
duced). 

As shown in Figs. 18 and 26, the chain control in- 
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formation (SCINFO) includes a two-bit reproduction 
control area 61. The reproducing apparatus can rec- 
ognize the content of the control of program cells that 
are successively reproduced corresponding to the re- 
production control information. 5 

The content of the reproduction control informa- 
tion is: 

.00 : Successively reproduces the next pro- 
gram cell without waiting time after a program cell is 
reproduced (presence of continuity of programs). io 

01 : JSuccessively reproduces the next pro- 
gram cell without waiting time after a program cell is 
reproduced (absence of continuity of programs). 

10 : Reproduces a program cell with waiting, 
time (PWAIT) designated by cell inforrnatioh table af- 15 
ter another progranri cell is reproduced. . / , 

11 : Stops the reprodildng bperatibn, jafter a' 
program cell is.reprpduced. . . . 

Next, a real example of tfie successive reproduc- 
tion control of program^ cells coaesporidmg to the re- 20 
production control information will be described. 

Fig. 26 shows an example of the chain control in-" 
formation (SCINFO). In this example, a program 
chain is composed of five prograrn cells. The angle 
modes oif the progranri cells are "00*. A multi-angle re- 25 
production is not designated. Injhe mulli-angte repro^ 
duction, the user can select one of program cells that 
can be reproduced in the same'time^on the same time' 
axis. For.example, in the case of a baseball program 
on TV, the user can select one of the two images 30 
which have been phptographed and received by'canv 
eras on the f irst base side and the second base side.' 

Next, with relference.to a flow chart of Fig. 27, a 
process for controlling successive reproduction of 
program cells" will be described. ' , 

The reproducing apparatus obtains the first con- 
trol infoirmation (SCI NJFO) from the chain information 
table (at sep 1) and reads the first prog ram cell riunrv^ 
ber therefrorn (atstep 2). thereafter, the reprcklucing' 
apparatus reads the top' pointer of the cell information 40 
table from, the.file manageirieht table and obtains a 
desired cell information table corresponding to the top 
pointer and the program cell nunrit)ef (ai step 3). Next, 
the reproducing apparatus reproduces prdgram cells 
corresponding to the content of the obtained cell in- 45 
formation table (at step 4). 

. At this point, the repi-pducihg apparatus reads the 
information of the reproduction control ar4a of the 
chain control infonmation and controls the successive 
reproduction of the progranri cells corresponding to 50 
the reproduction control infoi'mation. 

When the reproduction control information is "00" 
(at step 5), after the reproducing apparatus has repro- 
duced the program cell, it obtains the next chain con- 
trol infonmation (SCINFO) (at step 11) and then starts 55 
reproducing the next program cell. ' 

When the reproduction control information is "01" 
(at step 6). the reproducing apparatus executes a 



broken link process such as mute just before it com- 
pletes reproducing the program cell (at step 9). After 
the reproducing apparatus has reproduced the pro- 
gram cell, it obtains the next program chain control in- 
formation (SCINFO) and then starts reproducing the " 
next program cell. ' 

When the reproduction control information is "1 0" 
(at step 7), after the reproducing apparatus has repro- 
duced the program ceil, it performs a wait process for 
time (PWAlT) designated by the cell information table 
(at step 10)^ After'the wait time elapsed, the reproduc- 
ing apparatus obtains the next chain control informa- 
tion (SCINFO) and starts reproducing the next pro- 
gramxell;- ' V ' . . ■ • 

When the reproduction control information is 
"11". after the reproducing apparatus has reproduced 
the program cell, it stops reproducing the program' 
chain (at step 8). - ^ ^ ^ 

- The real process of the reproduction control for 
the chain control information shown in Fig. 26 will be 
described as follows. Fig. 28 shows the process of the 
reproduction control. 

Chain control Information number 0 : SI -> S2 
(obtained cell number 0) -> S3 -> S4 (reproduced cell 
number) ->S5-> S1 1 

Chain control information number 1 : -> S2 
(obtained cell number 1) S3 -> S4 (reproduced cell 
number 1)'-> S5 -> S6 - > S9 -> S11 

Chain control information number 2 : -> S2 
(obtained cell number 4) -> S3 -> S4 (reproduced cell 
number4)->S&^>S11 ^ > 

Chain control infonmation number 3 : -> S2 (ob- 
tained cell number 2) -> S3 ->'S4 (reproduced cell nunv- 
ber 2) -> S5 -> S6 - > S7 -> S10 (wait process) -> S11 
Chain' control information number 4 : -> S2 
(obtained celf number 3) -> S3 -> S4 (reproduced cell 
number 3) -^.S5 -> S6 - > S7 -> SB -> end 

Next, a process for mUlti-angle reproduction of 
prograhri cells will be described. " 

As shown in Figs. 29 and 18, in the chain control 
information of the chain information table, 2-bit angle 
mode information 71 iand 4-bit angle number 42 are 
recorded:The content of the angle mode infonmation 
71 is as follows;' The angle block is a group of some 
program cells that arie selectively reproduced in the 
same time on the same time axis. 
' 00 : No angle block 

10: Start/continuance of angle block 
V 11 : End of angle block. 
Angle numbers 72 are successively assigned to 
progranri cells that compose an angle block. When the 
user selects an angle number, the.program cell cor- _ 
responding to the angle number is reproduced. 

Next, the process for the multi-angle reproduc- 
tion will be described. Fig. 30 is a flow chart showing 
the process for the multi-angle reproduction control. 

The reproducing apparatus obtains the first chain 
control information (SCINFO) from the chain Informa- 
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tion table and r^ads the first program cell number 
therefrom (at step 2). Thereafter, the reproducing ap- 
paratus reads the top.pojnter of the pell information 
table from the file management table and obtains a 
desired cell information table corresponding to the top 5 
pointer and the program cell numbi^r (at step 3). The 
reproducing apparatus reads the angle mode infor- > 
mation 71 of the first chain control Information and 
executes the multi-angle reproduptipn control corre- 
sponding to the information inrthe following manner. io 

When . the angle nriode information Is "10" 
(start/continuance of angle block) (at step 6), the re- 
producing apparatus determines whether or not the 
user has designated an angle number (at step 7). 
When an angle number has not been designated. the> is 
reproducing apparatus selects a default angle numr> 
ber (0) (at step 8) and sets the angle mode flag (at 
step 9). When an angle nurnber.has been designated, 
the reproducing apparatus just sets the angle mode, 
flag (at step ;9).. . . 20 

Thereafter, the reproducing apparatus determi- 
nes whether or not the:present program cell is a pro- 
gram cell with an angle number designated by thp 
user (at step 1 0). When the determined result .is YES,, 
the reproducing apparatus obtains a corresponding 25 
cell information table and executes the reproduction 
of the program cell corresponding to the content of the 
cell infomnation table (at step 11). Thereafter, the re- 
producing apparatus resets the angle mode flag (at 
step 12). When the determined result Is "NO", the re- 30 
producing apparatus does not reproduce the present 
program cell. Thus, the reproducing apparatus keeps 
the angle mode flag in the set state. 

Next, the reproducing apparatus reads the infor- 
mation of the reproductron control area 61. When the 35 
information is not "11 " (stops reproducing the program 
chain) (at step 13), the reproducing apparatus obtains 
the next chain control information from the chain In- 
formation table (at step 15) and repeats the.^ame 
process at step 2. ■ . ^ , -* 

When the angle mode information 71 at step4 is 
"11" (end of the angle block), the reproducing. appa-^ 
ratus determines whether or not the angle mpde flag 
has been set (at-step 16). When the angle mode flag 
has been reset, the reproducing apparatus obtains 45 
the next chain control information through step 13 (at 
step 1 5). Alternatively, the reproducing apparatus ter- 
minates the process for reproducing the program 
chain (at step 14).- 

Thus. the multi-angle reproduction control is exe- so 
cuted corresponding to the chain control information 
shown in Fig. 29 as follows. Fig. 31 shows the process 
for the multi-angle reproduction control. Jn the follow- 
ing description, it is assumed that the angle number 
designated by the user is "1". ss 

. , Chain control information number 0 : S1 -> S2 
(obtained cell number 0) -> S3 -> S4 -> S5 -> S11 (re- 
produced cell number 0) -> S12 -> S13 -> S15 



Chain control information number 1 : -> S2 
(obtained cell nunfiber 1) -> S3 -> S4 -> S5 -> S6 ->S7 ; 
->iS9->S10->S13->S15 

Chain control infomriation number 2 : -> S2 (ob- 
tained cell number 5) -> S3 -> S4 -> S^ -> SB -> S7 -> 
S9 -> S10 -> S11 (reproduced cell number 5) -> S12 -> 
S13->S15 

Chain control information-numbier 3 : -> S2 (ob- 
tained cell numbers) -> S3 -> S4 -> Si6 -> Si3 -> S15 
Chain control information number 4 : ,-> S2 
(obtained cell number 2) -> S3 -> S4 -> S5 -> S11 (re- 
produced pen number 2)-> S12 -> SI 3 -> S15 

Chain control information number 5 : -> S2 
(obtained cell number 3) -> S3 -> S4 :> S5 -> S6 -> 
S7 -> S8-> S9 -> iS10-> S11 (reproduced cell number 
3)->,S12->S13->S15 ' 

Chain control Ihifonmation number 6 : -> S2 (ob- 
tained celf numt)er 7) -> S3 -> S4 -> Si 6 -> S13 -> S15 
Chain control Information hurnber 7 : -> S2 
(obtained piell number 4) -> S3.-> S4 -> S5 '-> S6 -> 
S11 (reproduced eel) number 4) -> S12 -> S13 -> S14 
-> end . , . . 

Next, specific code added corresponding to ian 
application type of a progranri chain of this disc will be 
described. . > 

• As shown in Fig. 17, in the chain information ta- 
blp. 4-bit type inforrnation 74 afid 8-bit specific code 
73 are recorded.'The 4-bit type information 74 repre- 
sents, an application type of a program chain. The 8- 
bit spec^if ic code 73 represents detail description of 
the application type. The specif iccqd'e 73 represents 
detailed content, and, the detailed content ,cpVre^ 
spending to the code is defined uniquely to each of 
the application type. For example, as an application 
of a program chain, an orchestral music program and 
an instrument are considered^ In the case of an or- 
chestral music program, the specific code reprisserits 
the language type of the, superimposed text In the 
case of the instrument, the specif Ic'code represents 
the type of the ihstrumerit. Thus, without need to ex- 
tend the specific code, with the specific code having 
a fixed length, detailed contents of many types can 
be defined, , ^ ^ 

Next, a proces$ for yispiaylhig a menu of the disc 
will be described. 

Fig. 32 js a schematic diagram showing the struc- 
ture of chain control Information (SCINFO) in the 
chain, information, table that composes a menu 
screen. Fig. 33 Is a table and a schematic diagram 
showing the structure of a cell information table conr>- 
posing a menu screen. 

As shown in Fig. 32, the chain control information 
(SCINFO) of the chain information table indudes 2-bit 
block mode information 81, and 4-bit block type 82 
that represents the type of a block. The block mode 
information 81 represents the correlation arnong a 
plurality of program cells. In other words, when the 
block mode information 81 is "00", the program cell is 
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not a cell that composes the block. When the block, 
mode information 81 is "Or, the program cell is a cell 
at the top of the block. When the block mode informa- 
tion 8t is "10". the program cell is a cell except the top 
cell and the end cell in the block,. When the blpck 
mode information 81 is "11", this progranr) cell is a cell 
at the-end of the block. When the block type 82 is 
"0000", this program cell is not a . block. When the 
block type 82 is "0001", this program cell is an angle 
block. When the block type 82 is "0010".; this program 
cell is a menu block. 

As shown in Fig. 33, in the cell information table, 
type information 83 and specific code 84 are written. 
The type .information represents the type of a pro- 
gram cell. As the types of program cells., there are 
movie, orchestra, and various menus. As menu types, 
there are file selecting menu, sequence (program 
chain) selecting menu, audio stream selecting menu, 
sub video channel selecting menu, program selecting 
menu, angle selecting,menu. and so forth. When the 
type of the program cell is the menu, the specif ic code 
84 represents the language type.^ 

Fig. 34 is a schematic diagram showing a struc- 
ture of a file selecting menu. As shown in Fig. 34, the 
file selecting menu is composed with the top file in the 
data region. In other words, this file is, composed of 
at least one chain inforrnation table SO including at 
least one cell Information table CO; In Fig; 34. RO rep- 
resents a program composing a program chain. A pro- 
gram is composed of at least one cell information ta- 
ble. . ;J- ■ • 
Fig. 35 is a schematic diagram showing a struc- 
ture of a sequence (prograrn chain) selecting menu. 
As shown in Fig. 35. this menu is composed, of chain 
infornriatipn tables SO at the top portions of individual 
files. In the chain information table, cell information 
tables CI 20 and C20p that compose the audio stream 
selecting menu and the sub video channel selecting 
menu can be added. J n this case, a plurality of cell In- 
formation tables that composes individual menus are 
correlated by the : block mode information 81 in the 
chain information table. When one menu is composed 
of a plurality of screens (a plurality of cell information 
tables), each cell information is correlated by the 
block mode information 81. 

One chain information table can con[ipose a menu 
and non-menu data by using the block mode informa- 
tion 81 and the block type 82. Fig.. 36 is a schematic 
diagram in this case. In this example, the chain infor- 
mation table SI includes two cell information tables 
C20 and C21 that-cpmpose the angle selecting menu 
and the program selecting menu. The cell information 
tables e20 and C21 are placed only at the top portion 
of the chain information table S1, The next chain in- 
formation table 82 includes one cell infonmation table 
C22 that composes a low order program selecting 
menu of the program selecting menu. The cell infor- 
mation table C22 is placed only at the top portion of 



the chain information table S2. The chain information 
table S3 includes one cell information table C23 that 
composes a low order angle selecting menu of the an- . 
gle selecting menu. The ceil ihfomiation.table C23 is 
5 placed at the top portton of the chain information table 

S3. ; _ ' ' • , /' 

Next, a reproducing apparatus that accomplishes 
the menu display of the disc will be described. . 
Fig.. 37 a block dlagrani showing the construc- 

10 tion of the f unction. that accompiishes the menu dis- 
play. In Fig. 37, reference numeral .91 is a key.input 
portion that designates a selection item on the menu 
screen and a language type. Reference humeral 92 
is a menu determining/selecting portion that determi- 

15 nes a cell information table that coniposes a menu ^ 
screen corresponding to the type ihfdnnation 83 re- 
corded in the cell information tab\e and recognizes an 
item humberselected on the menu screen. Reference 
numeral 93 is a reproduction control information stor- 

20 ing portion that stores reproduciion control informa- 
tion recorded In a chain information table including 
the cell infonmatiori .table that composes the menu 
screen.. Reference numeral 94 is a cell reproduced 
data storing portion that stores at least one data unit 

25 as cell reproduced data corresponding to the cell in- 
formation table that composes the menu screen. Ref- 
erence nurneral 95 is a cell reproduction control por- 
tion that controls the reproduction of cell reproduced' 
data stiDred in the cell reproduced data storing portion 

30 94^ Reference numeraj 96 is a display portion thatdis-; 
plays the menu screen. Reference numeral 97 is a 
menu block determining portion that recognizes the 
cprrelatidri arnonga plurajity of cell information tables 
that composes the menu screen corresponding to the 

35 block mode information 81 in the chain information ta- 
ble. Reference numeral 98 is a menu block switching 
portion that'switches the present menu screen to the 
next rnenu screen after an item has been selected on 
the rhenu screen that is being reproduced when the 

40 menu block determiriing portion 97 has recognized 
"the correlation between the present menu screen and 
the next reproducing menu screen. Reference numer- 
aL99 is a specific code determining/storing portion 
that stores the specif ic code 73 of the cell information 

45 table that composes the menu screen and determines 
vyhether or not the iangijage type of the rrienu screen 
matches the predetermined lianguage'type. 

Next; the operation of the menu display of the 
discvyill be described. Fijg. 38 is a schematic diagram 

50 showing a process for selecting a file. 

. The reproducing apparatus obtains the chain in- 
formation table at the top of the top file (file 0) in the 
data region and stores the obtained reproduction con- 
trol information of the chain information table in the 

55 reproduction, control information storing portion 93- 
Next, the reproducing apparatus obtains the first cell 
information table corresponding to the top chain con- 
trol information. The menu determining/selecting por- 
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tion 92 reads the progranfi cell type information 83 In- 
cluded iri the cell hfoiiTiatipn table and determines 
whether or hot the program cell type is a menu. When 
the prpgrarri cell type is a menu, the cell reproduction 
control portion 95 reproduces the program cell, the 
display portion 96 displays a file selecting menu 
screen 101 as shown in Fig: 38: The menu screen 101 
displays each file number along with the correspond- 
ing file name (work haitie). When the user selects any 
file number with the key input portion 91/ the menu' 
determining/selecting portion 92 recognizes the se- 
lected file number and obtains the top chain inforrha- 
tion table in the file corresponding to the file number. 
The reproduction control Infbrni^tion storing portion 
93 stores the reproduction control information of the 
chain information table. Thereafter/ the reproducing; 
apparatus obtains the first cell infofhriatiqn table'cor- 
responding to thjB top chain control information. After 
that, the' menu determining/ sejecting portion 92' 
reads the program cell type inforrhation 83 included 
In the cell Information table. When the program cell 
type Is a menu, the cell reproduction control portion 
95 reproduces the prograni ceil and displays the next 
menu screen on the display portion 96: 

The menu block determining portion 97 reads the 
block mode Inforhriation 81 and the block type 62 from 
the chain Information table and determines whether 
or not each cell information in the chain infoitnation 
table has correlation as a menu block. \A/hen the priss- 
ent menu screen and the next menu screen correlate, 
the menu block switchinig portion 98 switches the 
present menu screen to the next menu screen after an 
item of the present menu screen has been selected. 
In such a manner, all the menus can be successively 
displayed up to the last cell of the menli' block. 

In addition, on the disc, a plurality of nrienu 
screens with the same content but different languag- 
es are recorded as one menu block. The language 
type of the menu is represented by the specif ic code 
84 In the cell, information table/ Fig. 39 is a schematic 
diagram showing an exaniple of a cell information ta- 
ble gi;oup that composes a plurality of menu screens 
with different languages.. In this case, when the user 
designates a language type, the specific code deter- 
mining/storing portion 99 selects only a program cell 
that composes the menu corresponding to the lan- 
guage type from the menu group that composes one 
menu block and successively reproduces it. 

Although the present invention has been shown 
and described with, respisct to a best mode embodi- 
ment thereof, it should be understood by those skilled 
in the art that the foregoing and various other 
changes, omissions, and additions in the form and de- 
tail thereof may be made therein without departing 
from the spirit and scope of the present invention. 



Clairns 

1/' Arecording medium, comprising: 

a data region in which data is recorded as 
5 a file corresponding to a predetermined data re- 

cording format; and 

. a management region including medium 
identifying information that represents the type 
of the data recording format and file identifying 
10 information that represents the type of the data 

recording format of the file. 

2. Arecording medium having two opposite sides; 
' either or both of which are selective as recording 

15 sides, comprising: 

a data region in which data is recorded; 
'"^'-'and" ' ■ * " ' 'V . . ' 

- a management region including humber- 
6f-recording-sides- identifying information that 
20 ■ represents the number of recording sides of the 
recording mediuifi'and recording side Identifying- 
information that represents the recording side. 

3. A recording medium, comprising: - ■ 
25 B data' risgibn -in which data is recorded; 

^ a hnanagerinient region in which manage- 
ment irifonnation iis recorded, the management 
' Information being adapted for managing data re- 
* corded' in said data region; and 
30 ^ ' a plurality of spare management regions in 

which management information with the same 
content as the management region Is recorded, 
values representing the pbsRions in the" spare 
mahaigement regions befng represented with rel- 
35 ative distance from the top addresses thereof. 

4. ' The redbrdihg mWdium as set forth in claim 1, fur- 

ther com pnsihg ^"plurality of spare management 
r^ ions In -which fndnagement inforrhation with 
40 thfe s£ime cdnteht as the management region is 

' recorded, values representing the positions in the 
spare mariageifnent regions being represents 
with relative distance from the top addresses 

' thereof: . . i 

'45 ' ■'■ - ' - *• * 

5. ' The recording medium as set forth in claim 2, fur- 

ther comprising a plurality of spare management 
regions in which management information with 
the same content as the management region is 
50 recorded, values representing the positions in the 

spare management regions being represented 
with relative distance -from' the top addresses 
thereof. 

55 6. A recording medium on which data is recorded as 
a file, the file comprising: 

afirst region in which a groupof a data unit 
that is a group of a plurality of types of data that 
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are synchronously reproduced; 

. a second region in which at least one cell 
information table that is a program cell composed 
by selectively linking at least one data unit record- 
ed in said first region; and 

a third region in which at least one chain in- 
formation table that is a program chain composed 
by selectively linking at least one cell information 
table recorded in said second region. 

7. The recording. medium as set forth in claim 6. 
wherein the positions of the data unit, the cell in- 
formation table,, and the chain information table 
are defined with relattye distances from the top 
address of the file thereof. ' . 

8. 'The recording medium as set forth in dairri 6, the 

chain information table comprising: 

a.celUnumber sequence jthat represents a 
. . plurality of program cell numbers composing the 
program chain and the order of reproduction of 
the prbgrarn cell; and 

reproduction control information that de- 
fines reproduction method of the prograrri chain 
, for each program ceh. . 

9. The recording medium as set forth In claim 8, 
wherein the types of the reproduction control in- 
formation includes at least ' . ^ . 

first reproduction control infornrSation that 
represents the/e product ion of a second program 
, . cell after a first progirain cell to be controlled is re- 
produced;, ' . . ^ ^ 

second Veprpdyctipn control information 
that r^ presents the Veprbduction of a second pro- 
gran) cell with waiting time, after a first program 
, ceil to be controlled isVeproducecl; and ' " 
, „ . third reproduction control information that 
'represents the stop, of the reprdductidh after a 
. program cejl to be^ controlled is reproduced. 

10. The recording, medium as set forth In claim 6. 
. wherein the, chain Information ta^^^ 

dudes: V / ^/ 

a cell number sequence that represents a 
plurality of program cell numbers composing the 

. program chain and the order of Reproduction of 
the program.cell; and \ 

mode information that represents whether 
or not each program celj represented by the cell 
number sequence is a program cell that can be 
selectively reproduced alpnlg with another pro- 

. gram cell in the same time on the same time axis. 

11. The recording medium as set forth in claim 6, 
wherein the chain information table further in- 

. dudes:. , , ' 

; . . type information that represents an appli- 



cation type of the program chain; and 

a specific code that represents detailed 
content of said type information and a specific 
code that represents detailed content of said in- 
5 formation, the detailed content corresponding to 

the code beiing defined uniquely to each of the ap- 
plication type. , 

12. The recording medium as set forth In claim 6. 

10 wherein the file includes at least one cell 

information table that composes a menu screen 
on which any data item to be displayed is select- 
ed; and 

wherein the cell information table that 
15 composes the menu screen ihdudes identifying 

'information that represents that the cell informa- 
tion table composes the menu screenV 

13. The recording medium as set forth in claim 12, 
20 wherein the chain Information table that corripos- 

es the' program chain with the cell information ta- 
ble' that composes the menu screen tndudes 
block mode information that defines a cell Infor- 
mation group that composes the menu screens 
25 that correlate as one block. 

'14!' the recording medium as set forth In claim 12, 
wherein the cell information table that composes 
' * the rtjenu screen further indudes language type 
30 information that represents a language type of 

characters displayed on the menu screen; 

15. A reproducing apparatus for reproducing a re- 
cording medium having a data region In which 
35 / data is recorded as a file corresponding to a pre- 
^ determihecJ data recording format, and a man- 
agement region induding'niedium identifying in- 
formation that represents the type of the data re- 
cording format and file identifying information 
40 that represents the type of the data recording for- 

mat of the file, comprising: 

first deitermining nieans for reading me- 
' * diunri identifying information recorded in the man- 
agement region and determining a type based on 
45 a data recording format of the recording medium 

corresponding to the medium fclentifying infor- 
mation; and ' 

second determining means for reading the 
file identifying infonmation of each file recorded 
so in the management region and determining a 

type based on the data recording forhnat of each 
file recorded on the 'recording' medium corre- 
spdriding to the file identifying infonmation. 

55 ' 16. A reproducing apparatus for reproducing a re- 
cording medium having two opposite sides, either 
or both of which are selective as recording sides, 
including a data region in which data is recorded, 

12 
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and a management region including number-of- 
recording-sides identifying information that rep- 
resents the number of recording sides of the re- 
cording medium and recording-side identifying 
information that represents the recording side, 5 
comprising: 

number-of-recording-sides determining 
means for reading the number-of-recording-si- 
. des identifying information recorded in the man- 
agement region and determining the number of io 
recording sides of the recording medium; and 

recording-side determining means for 
reading the recording-side identifying informa- 
tion recorded in the management region and de- 
termining the recording side of the recordingime- is 
dium to be reproduced, , _ . . | . 

17. A -reproducing apparatus for reproducing, a re- 
cording medium on which data Is recorded as a 
file., the file, including a first region in which a 20 
group of a. data unit that is a group of a plurality 
of types of data that are synchronously repro- 
duced, a second region in which at least one cell 
information table that is a program cell composed 
by selectively linking at least one data unit record- 25 
ed in said first region, and a third region in which 
at least one chain information that is a program 
chain composed by selectively linking at least 
one cell information table recorded in said second 
region, comprising: 30 

first searching means for searching any 
chain information table recorded in the third re- 

second searching means for searching at 
least one cell information table that composes the 35 
program chain, from the second region corre- 
sponding to the searched chain information table; 
. and , ■ ' ■ , 

third searching means for searching at 
least one data unit- that compo^ses the program 40 
cell from the first region corresponding to the cell 
information , table searched- by ^said second 
searching means. ... 

18. A reproducing apparatus for reproducing, a re- 45 
cording medium on which data is recorded as a 
file, the. file including a first region in which a 
group of a data unit that is a group of a plurality 
of types of data that are synchronously repro- 
duced, a second region in which at least one cell so 
information table that is a program cell composed 
by selectively linking atleast one data unit record- 
ed in said first region, and a third region in which 
at least one chain information that is a program 
chain- composed by selectively linking at least 55 
one cell information table recorded in said second 
region, thef ile including at least one cell informa- 
tion table that composes a menu screen on which 



any data item to be displayed is selected, the cell 
infoimation table that composes the menu screen 
including Identifying information that represents 
that the cell information table composes the 
menu screen, comprising: 

first searching means for searching any 
chain information table recorded in the third re- 
gion; . 

second searching means for searching at 
least one cell information table that composes the 
program chain from the second region cionre- 
sponding to the searched chain inforination table; 

determining means for determining wheth- 
er or hot the ci9ll information table is a ceil infor- 
mation table that composes the menu screen cor- 

, responding, to the identifying information of the 
" cell information table searched by said second 

^ searching means; ^ 

' V * third searching means 'for searching at 
least one data unit that composes the program 
cell from the first region corfespohding^to the cell 
information cell when said determining means 
has destehrnihed the ciell inform^tiori table that 
corriposes the menu screen; and ' / 

menu reproducing means for reproducing 
at. least one data unit searched by said third 
searching means as the menu screen. 

19, A reproducing apparatus for reproducing a re- 
cording mediurii on which data is recorded as a 
file, the file including a first region in which a 
'group of a data unit that is a group df^a plurality 
of types of data that are synchronously repro- 
duced', a second regibn in which at least one cell 
information table tHat is a program cell composed 
by selectiWiy lihking'si^^ 

e6 in said'first region, a^ a third regibn In which 
at least one cKain Jnfo a program 

' chain composed' b^ selectively linking at least 
one cell information table recorded'in said second 
region, the file including.at jeast one cell informa- 
tion tBb\e that composes a nienu screen on which 
any data item to Be displayed is selected, the cell 
information table that composes the menu screen 

includeis identifying >n^o*^^^*^P '^^^^ 
that the ceil information table composes the 
menu screen, the chain information table that 
composes the program chain with the cell infor- 
mation table that composes the menu screen in- 
cluding block mode infornfiatibn that defines a cell 
information group that composes the menu 
screens that correlate ias one block, comprising: 
first searching means for searching any 
chain Information table recorded in the third re- 
gion; 

second searching means for searching at 
I east one cell information table that composes the 
program chain from the second region corre- 
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spending to the searched chain information table; 

determining means for determining wheth- 
er or not the cell information table is a cell Infor- 
mation table that composes the menu screen cor- 
responding to the identifying infornnation of the 5 
cell information table searched by said second 
searching means; 

third searching means for searching at « . 
least one data unit that composes the program. . J 
cell from the first region corresponding to the cell * id 
information cell when said determining means 
has determined the cell information table that 
composes the menu screen; ... 

menu reproducing means for reproducing ' 
at least one data unit searched by said third ~ 
searching means as„ the menu screen; . 

recognizing means for recognizing cbrie- ' 
lation amonga plurality of menu€creenslncludecj~ 
in the chain information table corresponding to^ 
the block mode information, In the chiain informa- 
tion table searched by said first searching means; 
and : . ^ • 

menu screen switching means for repro- 
ducing a second menu screen after a first menu 
screen is selected, when said recognizing means 25 
has determined that there is correlation between . 
the first menu screen that is being reproduced , . 
and the second menu screen; * - . t 
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spending to the searched chain information table; 

first determining means for determining 
whether or not the cell information table is a cell 
information table that composes the menu screen 
corresponding to the identifying information of 
the cell information table searched by said sec- 
ond searching means; 

language type selecting means for pre-se- 
lecting a language type of the menu screen; 

second determining means for determin- 
ing whether or not a language type of the menu 
screen composed of the cell information table on 
the menu screen matches a language type se- 
lected by said language type selecting means 
corresponding to the language type information 
in the cell information table when said determin- 
ing means has determined the cell information ta- 
ble that composes the menu screen; 

third searching means for searching at 
least one data unit that ccmposes the program 
cell corresponding to the ceil Information table 
when said second determining means has deter- 
mined that the language types match; and 

menu reproducing means for reproducing 
at least one data unit searched by said third 
searching means as the menu screen. 



20. A reproducing apparatus for reproducing a re- , 30 
cording medium on which ^data istrecorded as a 
file, the file including a first, region in which a - - 
group of a data unit that is. a group of a plurality 
of types of data that^are; synchronously repror 
duced, a second region in which at least one cell ' 35 
information table that is a pJrogramiCell cornposed 
by selectively linking at least one data unit record- 
ed in said first region, and :a third region in which 
at least one chain information that is a progranri 
. chain composed by selectively linking at least 40 
one cell information table recorded in said second 
region, the file including at least one cell informa- 
tion table that composes a menu screen on which 
any data item to be displayed is selected, the cell 
information table that composes the menu screen 45 
including identifying information that represents 
that the cell information table composes the 
menu screen, the cell information table that com- 
poses the menu screen further including lan- 
guage type information that represents a lah- ' 50 
guage type of characters displayed on the menu 
screen, comprising: 

first searching means for searching any 
chain information table recorded in the third re- 
gion; 55 

second searching means for searching at • 
least one cell information table that composes the 
program chain from the second region corre- 
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